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Results
Vibration events collected from piezo-electric devices were synced with video 
recordings and categorized by specific behaviors performed by wasps on the nest. 
Here we show ‘heat-map’ results of 1s duration following two separate vibration 
events for each behavior: resting, nest checking, antennal drumming. The darkest 
red represents the strongest frequency (interpreted here as ‘dominant’ frequency) 
recorded during that vibration event.
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Resting
Resting on the nest produced vibration frequency of ~5Hz
Study Site
• Iowa State University Horticulture
Farm
• 50 nests of Polistes fuscatus paper
wasps
Measuring Vibrations on Nest
• Measure low frequency vibrations (0-250 
Hz) 
with piezo-electric device (Fig. 2)
• Vibration on nest triggered device to turn
to record activity for 1.2 s
Videotaping Behavior
• Focused on 3 active nests
• Recorded in the A.M. for 30 min
Analysis
• For each vibration event, an 
observer determined activity of 
wasp on the nest
• Focal behaviors included
• Resting (Fig. 3)
- remaining inactive on the nest
• Nest checking (Fig. 4)
- inserting head into larval cells
• Antennal drumming (Fig. 5)
- drumming antennae on nest
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Discussion
• The dominant frequency (denoted in 
dark red) of the vibration on the nest 
substrate is different for different 
behaviors
• Nest checking results in higher 
frequency vibration on the nest 
than drumming or resting
• Antennal drumming produces a 
more consistent dominant 
frequency compared to nest 
checking or resting
Future Directions
• Determine the average dominant 
frequency and amplitude of 
vibrations for behaviors that occur 
on the nest
• Compare vibrations across nests –
how does nest size affect the 
vibrational cues that are 
transmitted?
• Compare the distance from the 
emitter of the vibration to the 
recording device.  
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Polistes fuscatus (Fig. 1) can use their nest to 
transmit vibrational signals. For example, antennal 
drumming during specific stages of the paper wasp 
life cycle can influence whether a larvae develops into 
a worker or queen (Suryanaryanan et al., 2011).  
Question:  How do vibration signatures vary with 
different on-nest behavior?  
Figure 4. Nest 
Checking
Figure 5. Antennal 
Drumming
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Nest Checking
Nest checking produced periodic vibration frequency of ~45 – 60Hz
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Antennal Drumming
Antennal drumming produced a consistent vibration frequency of ~35Hz
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Figure 1.  Polistes fuscatus
Figure 2. Piezo 
electric device
Figure 3.  Resting
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We hypothesize that 
behavioral ‘signals’, such as 
antennal drumming, will 
produce predictable 
vibrations that have a 
distinct and consistent
dominant frequency, 
whereas behaviors that elicit 
unintentional vibrations will 
produce less predictable 
frequencies.  
